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Generations of Reusable Launch 

Vehicles 
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2040: 4th Generation RLV 

♦ Routine Passenger Space Travel 

♦ 1 ,000x Cheaper 

♦ 20,000x Safer 
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Systems Engineering and Requirements Definition 
2nd Generation RLV Competition and Risk Reduction 
NASA Unique systems 
Alternate Access to Space Station 



Integrated Space 
Transportation Plan 

Ensure continued safe access to space through Space Shuttle Safe 
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The Ability to Evolve - adding new capabilities affordably as new 
mission needs emerge. 
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2nd Gen Program Planning Process 
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2nd Generation Program Plan 





















2nd Generation RLV Objectives 

What 2nd Gen RL V must accomplish to meet our Goals 





















2 nd Generation RLV Program Office Structure 



.0 Alternate Access Alternate Access 
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Requirements Drives the Process 
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Include Shuttle Lessons Learned / Business Case Closure 









SHARP Leading Edges 

- Global crossrange from orbit 



2 nd Gen RLV Relation to Other Programs 



DOD Technologies 









Space Shuttle Upgrades 

Cooperation with the Space Shuttle Upgrades 
program is required to: 
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X - Vehicles 

The 2nd Generation Program is linked 
to the success of the current X-Vehicle 
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2nd/3rd Synergy Management Structure 












Joint Air Force/NASA Efforts 

2nd Generation Program is coordinating its risk reduction 
investments with ongoing Air Force Space Transportation 
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- Cross cutting risk reduction - available to all concepts with no proprietary issues 

- Develops in-house “Smart Buyers”. 

- A second cycle will be implemented to fill risk reduction gaps. 

Alternate Access will be addressed separately based on study results from current 
contracts 



CO 

73 


<D 

<D 





> 

£ 

(D 

o 


a 

a» 

E _ 

g- iTi 

® © 


C3 

O 

C/3 

• ^H 

CO 

cd 

fl 

fl 


d> 


c 

o 

■■§ 

c 

d> 

a 

d> 


C/3 


o 

(N 

C/3 


o> 

o» 

■53 

« £ 

O ^5 
c/3 +_» 
— CD 
t>0 


a 


/—S * ' 

CX *h 

£ 2 

« S 

Ti 173 

O c/3 

>> ^ 
O fl 

• *-H 

.<D 52 

^ 3 

fl fl 

CD 

S 
-*-> 
o 

<D 


fl 

a 

13 

o 


toX) 

# fl 

*3 

C 3 

fl 

> 

* 

4- ^ 

o 

05 

fl 

O 

• ^H 

O 

=5 

H to 
£ fl 

^ CO 

^ - c 

CO 

• ^H 

5- C 
fl CD 

£ £ 

Cd 4-* 

CO 

c/3 D 

d> > 

-o .a 

3 tj 

CO c 

CD 

73 ' 

3 

^H 


o 

• ^H 

Vh 

+-> 

<D 


73 

§ 

c 

o 

« ^H 

O 

fl 

• ^H 

C 

d> 

fl 

• ^H 

^H 

(D 

4-> 

<D 


3 

cd 

Oh 

<D 

cd 

• ^H 
*-H 

§• 

§• 


03 

rH 

3 
O 43 


^ ,4-» CU 03 C 

o W +- o fl j3 > 

rJH r-H • NH N^H ^ 




a 

s 

© 

o 

J- 

c 2 

fl 

O 


C/3 

13 

o 

toO 

C/3 

Cv 

< 

C/3 

< 

C/3 

-*-» 

CD 

<D 

£ 


4= 

o 

cd 

> 


o 

(D 


a 

d> 

c 

fl 

d) 

fl 


.a s 

O rS 

0) 

fl 

03 


<D 

5 


O 

<D 


ts 

o 

o •*— ( 
rvfl 
fl O 

on c 3 


Q 

C /5 

w 

a 

d> 

£ 

a 

o © 

^ d> 
22 > 
£ J> 

05 Q 

CD fl. 
^ CD 

b’ S 

to C /5 

|3 

fl Ph 


<D o 

• ^N 0 ^ 

03 +* 

13 2 

-■ — > 

C d> 

*c H 

d> Q 

d cd 

C 45 

too • £■” 

C 3 ^ 

« c 

£ | 

4> ‘55 

C/3 0* 

c/3 j_> 


T3 

d> 

t: 

o 

Oh 

§• 

C/3 

a> 

X) 


C/3 

3 

o 

u 

O 


CX 

a> 

o 

c 

o 


§ 


toO O 

2 2 

I 


co 
co 

2 c5 
.£ s 

52 os 
o 

PQ S 


C/3 

03 

<D 

• fH 

’a 

o 

o 

toX) 


d> 


C/3 

o 

■4— > 

C/3 O 
3 > 
S I 

c« 

•a to 

^5 

a £ 
co 


c 3 

4h 

O 

C 

o 

• I-H 

t 3 

o 

• ^ 

o 

C/3 

CD 

too 

03 

S 

o 

o 

a 

<D 

§ 

fl 

O 

‘fl 

fl 


a 

o 


C/3 

D 


O 

O 

<D 
O 
C3 
Oh 

C/3 

o 

«-4 

a> d> 

a < 

a ^ 

O 2 

« -S 

fl — ^ 

.S fl 

c« fl 

fl ^ 

.a w 

a 


CD 

*-i 

fl 

-<-> 

O 

d> 

-4-» 

o 

Vh 

a 

> 

£ 

<D 

H— > 

CO 

>> 

CO 

cd 

bo 

a 

• iH 


CO 

<D 


a o 

Oh ^ 

a co 

o .2 
U 5 P 


o 

’o 


D 
O 

C3 C 
Oh fl 

C/3 O 

O d> 

^ H 


D 

< 

too 

fl 


D 

fl 

O 

13 


too 
53 ^ 
S B 

W on 


C/3 

C/3 

CD 

O 

O 

fl 

C/3 

CD 

5-h 

fl 

C/3 

fl! 

d> 


fl 

too 

• 1-H 

CO 

G 

• ^ 

4— > 

fl 

d) 


> a 


> 

o 

Oh 

+-> 

o 

c 

C/3 

d> 

g 

1 “ 

o 

U 


<D 

> 

O 

O 

CD 

o3 

* 

Vh 

Ah 

O 

Vh 


&> 

c 3 fl 

(D Pto 

1 S 

|o 

Ph’O 

fl 

rfl <N 

^ CD 


d) c/3 


I I I 


T3 Ch 

So 

I c 

C3 d) 

too £ 

fl ri 
fl O 
fl 13 

JS s 

P^h ’fl 


Resulting awards will provide appropriate options to facilitate adjustments after 
major program “Decision Gates”. 

- NAR recommendations 

- Systems Requirement Review 

- Commitment to Full Scale Development (FSD) 
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Recent Accomplishments 

Successfully completed Program Readiness Review (May 17, 2000) 

- First major milestone required by 7120.5A 

- “Program Formulation” until Non-advocate Review in June 2001 





* Draft NRA released on September 21, Final to be released October 10 

External requirements assessment team formulated 

- Required skill areas (Shuttle / RLV experience, investment experience) identified, potential team members 
in work 
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♦ Looking forward to continuing to work with Industry to achieve the Nation’s 
goal of developing the next generation Reusable Launch Vehicle 



